Neuromedin C: potential-dependent surface-enhanced Raman spectra in the far-red spectral region on silver, gold, and copper surfaces.
Neuromedin C (NMC) is a decapeptide (Gly-Asn-His-Trp-Ala-Val-Gly-His-Leu-Met-NH(2)) that acts as a growth factor in a wide range of tumors including carcinomas of the pancreas, stomach, breast, prostate, and colon. We report surface-enhanced Raman spectra (SERS) of NMC on electrochemically roughened Ag, Au, and Cu electrode surfaces over an electrode potential range varying from +0.200 to -1.200 V (depending on the electrode material). We compared the SERS spectra to the Raman spectrum of the corresponding solid species. The SERS spectra were dominated by L-tryptophan (Trp) vibrations. This indicates that Trp interacted with the metallic surfaces of the electrodes, either by binding directly to the surface or by staying in close proximity to the surface. Characteristic SERS bands showed that, in the case of the Ag electrode, the Trp residue was almost perpendicular to the surface. In contrast, the Trp residue was slightly tilted with respect to the Au electrode surface, and Trp remained some distance from the surface of the Cu electrode. These differences were due to differences in surface rheology and in the type of metal (Ag vs Au vs Cu) responsible for the observed enhancement mechanism. On the other hand, variations in the electrode potentials only had a slight influence on the SERS patterns and the observed changes were mainly due to the reorientation of the Trp ring with respect to the electrode surface. These findings were fully supported by generalized two-dimensional correlation analysis (G2DCA).